Stationary thick brane solutions supported by two spinor fields are considered. Two spinor fields are used here to exclude the off-diagonal components of the energy-momentum tensor of the spinor fields. The trapping of a test scalar field on the brane is also considered.
II. FIELD EQUATIONS
We consider the five-dimensional gravitation with a nonlinear spinor field as a source of matter. The Lagrangian of the spinor field is
We choose the potential V (ψ, ψ) satisfying the condition ψ ∂V ∂ψ = 2V.
The corresponding five-dimensional Einstein and Dirac equations are
where a =0,1,2,3,5 is the Lorentz index; A = 0, 1, 2, 3, 5 is the world index; e 
Our definition of the energy-momentum tensor (4) has the opposite sign comparing with [8] in order to be consistent with the definitions for R ab from [9] .
The five-dimensional Dirac matrices in a flat Minkowski space are
where I 2×2 is 2 × 2 unity matrix, and σī are Pauli matrixes
We seek a wall-like solution of the system (2)-(3). To do this let us choose the five-dimensional bulk metric in the form
Next, we are going to consider a system consisting of two spinor fields ψ 1,2 . The reason for this is to exclude off-diagonal components of the energy-momentum tensor. For the spinor fields, we use the following time-dependent ansätze
Then the corresponding components of the energy-momentum tensor (4) are
It is easily seen from expressions (11) that the contributions from ψ 1 and ψ 2 have the opposite signs for the offdiagonal components T03. Consequently, the combined energy-momentum tensor for two spinor fields has the diagonal components only. This allows the possibility of writing the Einstein-Dirac equations in the form
Using the redefinitions r/
and performing some manipulations with equations (14)- (18), we obtain the following set of equations:
From equation (21), we see the following constraints on the boundary conditions
where the index zero refers to the quantities on the brane, i.e. when r = 0. The spinors (9) are chosen in the spinor representation, and in the standard representation the spinor components have to be either odd or even functions. Using this fact, henceforth we will assume that a 0 = b 0 .
III. NUMERICAL CALCULATIONS FOR A SPECIAL POTENTIAL V (ψ, ψ)
In this section we consider a case when the potential V (ψ, ψ) from (1) is chosen in the form 
Using this potential, we can derive the following system of equations:
with the boundary conditions 
which follows from equation (31). The numerical analysis shows that regular solutions of the set of equations (29)-(33) do exist only for an appropriate choice of the parameter ω. One can say that this system of equations describes a nonlinear eigenvalue problem for the eigenfunctions a(r), b(r). Then the statement of the problem is as follows: Given some values of a 0 , m and λ which enter into equations (29)-(33) and boundary conditions (34), find the corresponding eigenvalue of ω. We solved the system numerically using the NDSolve routine from Mathematica. As an example we used the following values of the parameters: a 0 = 0.9, m = 1.0, λ = −0.25 which give us ω ≃ −1.45227015. The results of the numerical calculations are shown in Figs. 1 and 2 .
IV. TRAPPING OF MATTER
The five-dimensional localized wall-like solutions obtained above can be used for a description of a brane only if it will be possible to show that various test matter fields can be confined on such wall. As an example of such field, let us consider here a test complex scalar filed η with the Lagrangian
where m 0 is the mass of the test field. Using this Lagrangian, we find the following equation for the scalar field 1
Here − 5 g is the determinant of the five-dimensional metric g AB , and η is a function of all coordinates η = η(x A ). Taking into account that the canonically conjugate momenta p µ = (E, − → p ) are integrals of motion, we seek a solution in the form
Substituting this ansatz in (36), one can find the following equation for X(r)
where the prime denotes differentiation with respect to r. To find a solution of this equation, let us determine the asymptotic behavior of the metric functions φ and χ. Taking into account the numerical results obtained in the previous section, one can see that asymptotically, as r → ∞, χ → const. Then, using equation (31), one can easily find that φ ∼ exp( −Λ/6r). Obviously, this expression is only valid for negative Λ. Correspondingly, equation (37) takes the following asymptotic form
with the asymptotically decaying solution
where D is an integration constant. One can see from this solution that the test scalar field decreases exponentially fast that corresponds to the fact that this field is concentrated around the brane. As a necessary condition for the trapping of matter on the brane, one can require converging the field energy per unit 3-volume of the brane [10] , i.e.,
and also the norm of the field η should be finite
Taking into account the asymptotic solution (38), one can see that both E tot and ||η|| converge asymptotically. Then it becomes obvious from the above analysis that the localized solutions obtained in section III confine the test scalar field, and this indicates that such solutions can be interpreted as brane solutions.
Summarizing the results, we have obtained the Z 2 -symmetric thick brane stationary solutions supported by two nonlinear spinor fields in the presence of the five-dimensional cosmological Λ-term. We have shown that such solutions do exist for the special spinor ansätze given by (9) . This ansätze allowed us to exclude the off-diagonal components of the energy-momentum tensor. It happens because the currents for the spinor fields are
and consequently
This means that the current J A along the z axis for the case of two spinor fields is equal to zero. This in turn leads to the vanishing of the off-diagonal components of the energy-momentum tensor.
Using the ansätze (9), we performed the numerical calculations of the set of equations (29)-(33) with a special choice of the potential V (ψ, ψ) in the form (25). Equations (29)-(33) constitute an eigenvalue problem for ω subject to boundary conditions (34) and constraint (35). The example of regular solutions of the above system is shown in Figs. 1 and 2 . The asymptotic behavior of the obtained solutions corresponds to an anti-de Sitter spacetime (Λ < 0). Using the asymptotic solutions, in section IV it was shown that they can trap the test scalar field. It indicates that such solutions may be interpreted as brane solutions.
